This paper analyzes the spatial distribution characteristics of the economic growth and the development of the financial,and the pattern of spatial and temporal evolution by using the spatial autocorrelation theory in 17 cities in Henan province, China. The study show that during the study period, the economic growth and the development of the financial have spatial agglomeration, and the spatial distribution pattern is not change much over time;The development of financial has a significant effect on economic growth and has a significant spatial spillover effect on economic growth;Ignoring the impact of spatial correlation on economic growth will exaggerate the role of financial development in economic growth.
Introduction
The study of the relationship between financial development and economic growth has always been the focus of macroeconomic research and has made many achievements. The research content is mainly focused on three aspects: First, to find the impact of the financial industry on economic growth [1−2] ; Second, to explore the impact of economic growth on the financial research, relatively speaking [3] ; Third ,to discuss whether there is a causal relationship between economic growth and financial development and the relationship direction between the causal relationship [4] . Early studies generally agreed that the development of the financial sector was conducive to the sustained growth of the regional economy. However, the experience of developed country showed that with the rapid development of the financial, when the scale of the financial exceeds a certain range, its contribution to economic growth was showing a gradual downward trend [5] . In many article,the regions are treated as individuals that are independently distributed in space when exploring the relationship between financial development and economic growth. The spatial heterogeneity and dependency are less considered, and the analysis of the spatial relationship between the research object and the regional space is lacking. This paper uses the spatial econometric model of panel data to study the relationship between financial development and economic growth, and explores the similarity and difference of spatial distribution. According to the theory of economic growth, human capital investment, material capital investment and technological innovation and other indicators into the model as the control, to explore the relationship between financial development and economic growth and the evolution of time and space trends in Henan province.
Research methods, models and data sources
Spatial autocorrelation refers to the correlation between the observations of a variable due to the spatial proximity of the observation point. The closer the distance is, the closer the spatial correlation is. Methods to determine the degree of spatial autocorrelation are Moran's I test, Likelihood ratio test (LR), Lagrangian multiplier (LM) test and Wald test. In this paper, Moran's I index method is used to test.
where x i is the observed value of the i-th regional variable,x is the mean value of the observed sample,
w ij is the spatial weight matrix.In general, the spatial weight matrix is established according to the distance and adjacency in the geographical feature. In this paper, the binary neighborhood matrix is established according to the adjacency relation. When i and j are not adjacent, w ij = 0; When i and j are adjacent, w ij = 1 Moran's I is in the range of -1 and 1, and the closer to 1, the higher the positive correlation , and it represents aggregation of similar value in space, ie, high-high or low-low clustering; The closer to -1, the higher the negative correlation, the spatial representation of the difference value of the aggregation, that is, low -high clustering;The value is 0, the spatial performance of the regional variables are independent of each other, there is no spatial correlation.
The commonly used spatial econometric model has a spatial error model (SEM) and a spatial lag model (SLM) [18] . The spatial dependence of the SEM exists in the perturbation error term, which measures the degree of influence of the error impact on the observed value of the adjacent region in relation to the interpreted variable.
where y is the explanatory variable, X is the exogenous explanatory variable matrix, and β is the exogenous variable regression coefficient parameter vector, ε is a random error vector, which λ is the spatial error coefficient and w ε is spatial error vector. SLM mainly discusses whether the variables in a region is a diffusion phenomenon, that is, space spillover effect.
where ρ is the meaning of the space regression coefficient, w ε as the spatial lag dependent variable. For the choice of spatial econometric model SEM and SLM, We can use LM-lag, LM-error and Robust LM-error, Robust LM-lag in space econometrics to determine which model is more realistic. In the test, the significance level of LM-lag is higher than LM-error, then SLM is selected, otherwise,SEM is chosen.
Based on the 2005-2015 panel data of 17 cities in Henan Province, this paper studies the relationship between financial development and economic growth. According to the new economic growth theory, the choice of per capita gross domestic product (PGDP) reflects economic growth as an explanatory variable. In order to eliminate the effect of price, PGDP is calculated on the basis of 2005, and the nominal GDP is converted into actual GDP, and then divided by the total population of the local population to get per capita real GDP. The financial correlation ratio(FIR) reflects the level of financial development as an explanatory variable. However, using FIR as an explanatory variable, the spatial regression analysis will miss the important variables that affect economic growth and may lead to the inaccuracy of the impact of financial development on economic growth. Therefore, adding some control variables that affect economic growth are: municipalities universities in the number of students to measure human capital investment(HUM); the investment of fixed assets in the whole society reflects the capital investment of capital(PHY); the number of patent applications for inventions in each city reflects the level of innovation. In order to avoid possible heteroscedasticity, all data into the model before the logarithmic form. The above indicators data from the "Henan Statistical Yearbook", and some data from the city's national economy and statistical bulletin.
Spatial autocorrelation analysis
According to the spatial autocorrelation formula, the spatial autocorrelation test of PGDP and FIR in Henan province from 2005 to 2015 was carried out by using ARCGIS software. The results are shown in Table 1 . The spatial autocorrelation coefficients of PGDP were passed by 1% significant level (except for 2006), and the spatial autocorrelation coefficient increased steadily during [2005] [2006] [2007] [2008] [2009] .In 2010 began to decline,but the overall trend is stable, indicating that there is a significant positive self-correlation in China's economic growth, the spatial distribution of economic growth is not randomly distributed, and the economic growth in neighboring areas showed spatial correlation, showing similar values of the spatial agglomeration, to meet the conditions for the establishment of space econometric model. Similarly, the auto-correlation ratio of the financial correlation ratio(FIR) in the study period is verified by 1% significant level, which shows that the development of financial in Henan Province has spatial agglomeration.
Table1
Moran The global spatial autocorrelation can only reflect the spatial correlation from the whole, and can not reveal the local spatial correlation effect. In order to study the spatial and temporal trends of the economic growth and financial development of the cities in Henan Province, the paper uses the LISA The spatial distribution of the two is similar, and the high value agglomeration area is concentrated in the northwest area. Over time, the gathering is becoming more and more obvious, and the low value agglomeration area is concentrated in the south and east. It is noteworthy that during the study period of Luoyang, economic growth and financial development are HH area, indicating that economic growth and financial development is better than the surrounding areas.
The spatial econometric analysis
According to the theory of economic growth, human capital investment, material capital investment and technological innovation are important factors influencing economic growth. Therefore, this article will HUM, PHY and RD added to the econometric model for multi-index analysis. As the economic growth indicators through spatial autocorrelation test, it is necessary to establish a spatial econometric model.This paper first use the ordinary least squares (OLS) to estimate the data, and then use the spatial econometric model SLM and SEM estimates, the specific results shown in Table 2 .
For the choice of spatial econometric model SLM and SEM, SLM is better than SEM according to the maximum likelihood value lnL. In addition, the goodness of fit in SLM is greater than SEM. Therefore, SLM should be chosen as a model for the impact of the financial development on economic growth. According to the results of SLM, compared with OLS estimation, the role of financial development, human capital investment, material capital investment and technological innovation in economic growth will be reduced after considering spatial autocorrelation, indicating that the role of neglecting spatial factors will overestimate the financial development, human capital investment, material capital investment and technological innovation to economic growth.
In the SLM, the ln (FIR) coefficient is 0.32, which means that the development of the financial significantly promotes economic growth through the 1% significance level test, which is consistent with the results of most scholars. At the same time, the estimated coefficients of human capital, material capital and technological innovation are positive, and through the significance level, which is in accordance with the actual expectation, the estimation coefficient of financial correlation ratio is the largest, which shows that the current economic growth in Henan province is mainly driven by the development of financial. The spatial autocorrelation estimation coefficient is 0.733 and greater than 0, which indicates that the regional economic growth has a significant positive spillover effect, which means that the development of the financial in Henan province will not only promote the local economic growth, but also promote the economic growth of the neighboring areas.
Table2
Multiple The economic growth and financial development of the cities in Henan province have strong spatial autocorrelation, which is formed the northwest region of high growth and low growth in the southern region. The spatial agglomeration is obvious,which may exacerbate the economic growth and the imbalance in the development of the financial, this gradient of the spatial development pattern is not because the "rise of the central policy" has been greatly changed. Economic growth and financial development have spatial autocorrelation. Concerned about the economic growth and the development of the financial, the phenomenon of spatial agglomeration, the optimal allocation of resources and related policy tilt, and promote balanced economic and financial development. The spatial correlation between the economic growth and the development of the financial industry in Henan Province will be affected by the geographical factors such as the relative location and distance, and the difference between the south and the northwest of Henan Province is obvious. Due to the limitation of geographical distance, the effect of northwest agglomeration on the development of the southern economy and the financial industry and the effect of spatial spillovers are smaller. The northwest region should continue to implement the "rich neighborhood" development policy, give full play to its agglomeration effect and the positive spillover effect, promote the development of adjacent areas to achieve regional economic and financial development of a win-win situation, but also guard against the southern region " Poverty trap "gathering area.
